Introduction
============

Globus pharyngeus is a sensation of having a lump or foreign body in the throat ([@r1], [@r2]). It is a common condition accounting for 3%-4% of new otorhinolaryngology outpatient referrals ([@r3]). It is reported by up to 46% of apparently healthy individuals, with a peak incidence in middle age ([@r4], [@r5]). This condition is equally prevalent in men and women ([@r6]). Hippocrates first noted it approximately 2500 years ago ([@r7]). In the past, globus was described as *globus hystericus* because of its frequent association with menopause or psychogenic factors ([@r8]). In 1968, after discovering that most patients experiencing globus did not have a hysterical personality, the more accurate term 'globus pharyngeus' was coined ([@r9]). The etiology remains elusive. Although data are limited, previous studies investigated links with gastroesophageal reflux disease (GERD) ([@r10]-[@r18]), esophageal dysmotility ([@r19]), abnormalities of the upper esophageal sphincter ([@r20]), temporomandibular joint dysfunction ([@r21]), pharyngeal inflammation ([@r22], [@r23]), enlarged lingual tonsils ([@r24]), upper aerodigestive malignancy ([@r7], [@r25]*,*) psychological factors, and stress ([@r26], [@r27]). As globus cannot be assessed by clinical examination, there is a validated questionnaire, the Glasgow Edinburgh Throat Scale (GETS) that can appraise with high probability the incidence and severity of globus ([@r28]). From the aspect of otorhinolaryngologist, the most important connection of the globus is with thyroid diseases and laryngopharyngeal reflux (LPR). LPR is known as direct irritation and inflammation of the laryngopharynx by retrograde flow of gastric contents ([@r15], [@r16]). Globus pharyngeus appears in 95% of patients with LPR, which is besides throat clearing (98%), persistent cough (97%) and hoarseness (95%), one of the leading symptoms of this disease ([@r29]). The Reflux Finding Score (RFS) validates morphological changes of laryngeal mucosa, which occur as the result of LPR and can be demonstrated by direct laryngoscopy. The changes of the larynx can include subglottic edema, ventricular obliteration, erythema/hyperemia, vocal fold edema, diffuse laryngeal edema, posterior commissure hypertrophy, granuloma and thick endolaryngeal edema ([@r30]). Each of the mentioned parameters is separately evaluated and the possible score range is from 0 (normal) to 26 (worst possible score). RFS \>7 indicates a diagnosis of LPR. Some other diagnostic methods for detecting LPR are contrast radiology, 24-hour pH-monitoring, and multichannel intraluminal impedance (MCII) ([@r31]). All these methods are invasive and they are used in cases when empirical treatment fails. The main medication in LPR treatment is proton pump inhibitor (PPI), which diminishes daily production of gastric acid and strengthens sphincter tone. Besides patients suffering from LPR, globus pharyngeus also occurs in 30% of patients with thyroid pathology ([@r1]). The patients with globus symptom that underwent thyroidectomy had the following histologic diagnoses: multi-nodular and colloid goiter, follicular adenoma, carcinoma, and thyroiditis. The aim of this study was to investigate the cause-and-effect connection between globus pharyngeus and LPR, between globus and thyroid volume, as well as to compare the results obtained in order to administer appropriate treatment to patients with globus pharyngeus.

Patients and Methods
====================

This cross-sectional prospective two-year study was conducted at the University Department of ENT, Head and Neck Surgery and Department of Nuclear Medicine, Split University Hospital Centre in Split. It included 56 patients aged 18-75 referred by their family physician for diagnostic work-up at Department of Nuclear Medicine for globus symptom. The patients who had globus due to allergic reactions, pharyngeal inflammation and upper aerodigestive malignancy were excluded. Anthropometric, clinical and laboratory data were collected. Anthropometric data included patient age (years), sex, neck circumference (cm), body weight (kg), height (m) and body mass index (kg/m^2^). On assessing the severity of globus symptom, data were analyzed by use of GETS, which the patients filled-out at Department of Nuclear Medicine. Each patient was asked to assess the sensation of globus pharyngeus by completing the 10-item questionnaire about common throat symptoms ([@r28]). Symptom intensity is graded by numbers from 0 (absence of symptoms) to 7 (highest symptom intensity). After completing the questionnaire, thyroid ultrasound (Aloka SSD-400 sv, Tokyo, Japan) was performed to determine dimensions of the thyroid (separately left and right lobe and isthmus) in millimeters (mm). The volume of each lobe and isthmus was calculated by the formula: width (cm) × depth (cm) × length (cm) × 0.524 (correction factor) ([@r32]). The total thyroid volume was the sum of the right lobe volume, left lobe volume and isthmus volume. At the University Department of ENT, direct laryngoscopy was performed to determine RFS. Patients with RFS ≥7 were diagnosed with LPR and prescribed PPI medication 2x20 mg for at least 3 months ([Fig. 1](#f1){ref-type="fig"}).
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The study was approved by the Split University Hospital Centre Ethics Committee and conducted in agreement with the Declaration of Helsinki principles. All the participants signed a written informed consent prior to inclusion in the study.

Statistics
----------

Statistical analyses were performed using the MedCalc for Windows, version 11.5.1.0 (MedCalc Software, Mariakerke, Belgium) statistical software. Continuous data were presented as mean ± standard deviation, whereas categorical variables were presented as number and percentage.

Results
=======

The study included 56 (52 female and four male) patients ([Fig. 2](#f2){ref-type="fig"}). Demographic data of these patients are shown in [Table 1](#t1){ref-type="table"}. The most prominent symptoms in GETS were "Feeling of something stuck in the throat", "Want to swallow all the time" and "Difficulty in swallowing food" ([Table 2](#t2){ref-type="table"}). Results of normal thyroid volume (\<20 mL) and increased thyroid volume are shown in [Figure 3](#f3){ref-type="fig"}. Results of patients with RFS \<7 and patients with RFS \>7, which indicated a diagnosis of LPR, are illustrated in [Figure 4](#f4){ref-type="fig"}. In patients with RFS \>7, the most common finding was thick endolaryngeal mucus (n=31), followed by partial ventricular obliteration (n=28), moderate diffuse laryngeal edema (n=24), erythema/hyperemia of arytenoids (n=21) and moderate vocal cord edema (n=20). There was a statistically significant difference between patients with normal thyroid volume and those with large thyroid volume (p\<0.001), but there was no such difference between patients with RFS \<7 and RFS \>7 (p*=*0.13).

![Patient distribution according to gender.](acc-57-110-f2){#f2}

###### Demographic characteristics of study patients

                              Patients (N=56)
  --------------------------- ---------------------------
  Variable                    Median (range)
  Age (years)                 44 (20-78)
  Height (m)                  1.69 (158-188)
  Weight (kg)                 70 (38-100)
                              Mean ± standard deviation
  Body mass index (kg/m^2^)   24.3±4.01
  Neck circumference (cm)     34.5±2.98

###### Results on symptoms rated by the Glasgow and Edinburgh Throat Scale

  Symptom                                    Mean   Standard deviation   Median   Mode
  ------------------------------------------ ------ -------------------- -------- ------
  Feeling of something stuck in the throat   4.70   1.98                 5        6
  Pain in the throat                         2.37   1.31                 2        1
  Discomfort/irritation in the throat        3.37   1.96                 3        2
  Difficulty in swallowing food              4.06   1.71                 4        3
  Throat closes off                          3.88   1.97                 4        3
  Swelling in the throat                     3.76   2.02                 4        3
  Catarrh in the throat                      3.80   1.95                 4        2
  Can't empty throat when swallowing         3.60   1.44                 4        4
  Wanting to swallow all the time            4.27   1.83                 4        5
  Food sticking when swallowing              2.93   1.64                 3        3
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Discussion
==========

Although globus pharyngeus often appears as a clinical symptom because of its multifactorial and insufficiently examined etiology, the globus symptom is usually treated inappropriately. Many conditions have been considered in its causation, including cervical osteophytes ([@r33]), cricopharyngeal spasm ([@r24]), cervical heterotopic gastric mucosa ([@r34], [@r35]) and retroverted epiglottis ([@r36]). The importance of this study is in the use of GETS as the subjective expression of the globus severity. It can be used in primary care to identify patients for whom referral to secondary care may be appropriate ([@r37], [@r38]). Ali *et al.* ([@r37]) report that out of ten throat symptoms, globus patients most commonly complained of "Coughing to clear the throat", "Catarrh down the throat" and "Discomfort/irritation in the throat". Similar to our results, Deary *et al.* ([@r28]) showed that the commonest throat symptoms were "Feeling of something stuck in the throat", "Discomfort/irritation in the throat" and "Want to swallow all the time". One of the aims of our study was to investigate the relationship of the size of the thyroid with the globus symptom. For this purpose, total thyroid volume was observed in all patients. Burns and Timon ([@r1]) showed that one-third of patients with a thyroid mass complained of a globus-type symptom preoperatively. Globus symptom improved or resolved in the majority of patients within six months of surgery. For the first time, they demonstrated a statistically significant improvement in globus symptom in patients in which histologic analysis of the removed thyroid specimen showed an inflammatory response. However, resolution was independent of thyroid size. Our results would tend to support these observations, indicating that a minor proportion of patients had enlarged thyroid. Some other reports also conclude that thyroidectomy could improve globus symptoms ([@r39]-[@r41]). Belafsky *et al.* ([@r30]) have developed the Reflux Finding Score (RFS) as a useful tool for assessment of LPR patients. Based on their analysis, one can be 95% certain that the patient with RFS ≥7 will have LPR. In their prospective study, Patigaroo *et al.* ([@r42]) presented patients diagnosed as LPR cases on the basis of RFS. The most common laryngeal finding was erythema/hyperemia, followed by ventricular obliteration and posterior commissure hypertrophy. Park *et al.* ([@r15]) assessed the validity of RFS as a diagnostic method for LPR among globus patients. They showed that RFS had low specificity, suggesting that it may not be a valid diagnostic tool for LPR in patients with globus. Although we found no statistically significant difference between patients with RFS \<7 and RFS \>7, we did find that more patients had RFS \>7 (57%), meaning that they were diagnosed with LPR. Book *et al.* ([@r29]) confirmed that 94.9% of 157 patients with LPR had globus sensation. Patigaroo *et al.* ([@r42]) showed that globus pharyngeus was the most common symptom present in 74% of patients with LPR.

In conclusion, based on our findings, the incidence and severity of globus pharyngeus do not definitely indicate LPR but it is more common in patients with a normal thyroid volume. Our results should be confirmed in a larger population-based study, especially with more male patients. The problem is inadequate recognition of the globus by general practitioners and the importance of specialist treatment. In further investigations, much more patients with globus pharyngeus should be included and symptoms from GETS put in correlation with thyroid pathology and LPR.
